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FAILURE MODES EFFECTS ANALYEIS (FMEA} — NON-CIL HARDWARE
NUMBER:M&155-ED32 -X

SUBSYSTEM NAME: ECLSS - ARPCS

REVISION: 0§ 04/08/97
PART DATA
PART NAME PART NUMBER
VENDOR NAME YENDCR NUMBER
LRU :‘GAF, PRESSURE MC250-0004.0011
CARELTON TECHNCLOGIES 2765-0018-5

EXTENDED DESCRIPTION OF PART LINDER ANALYSIS:
EXTEANAL AIRLOCK MANUAL DEPRESS VALVE PRESSURE GAP

DUANTITY OF LIKE ITEMS: 1
ONE

FUNCTION:

CAFS ONTO EXTERNAL AIRLOCK MANUAL DEPRESSURIZATION VALVE TO PROVIDE
SECONDARY PROTECTION FOR INTERNAL LEAKAGE THROWGH THE VALYE. CAN BE
AEMOVED BY CREW IN A PRESSURE GARMENT ASSEMBLY AND 1S TETHERED TO
PREVENT MOVEMENT AWAY FROM THE VALVE ASSEMBLY.

REFERENCE DOCUMENTS: V528-843001
VEZ8-643050
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FAILLURE MODES EFFECTS ANALYSIS FMEA — NON-CIL FAILURE MODE
NUMEBER: M3-1S5-E032-02

REVIEIONE: © o4/08/97

SUBSYSTEM NAME: ECLSS - ARPCE
LRU: CAP, DEPRESSURIZATION VALVE PRESSURE CRITICALITY OF THIS
[TEM NAME: CAP, DEPRESSURIZATION VALVE PAESSURE  FAILURE MODE: 1R3

FAILURE MODE:
LEAKAGE

MISSION PHASE: 00 ON-CRBIT

VEHICLE/FAYLOAD/KIT EFFECTIVITY; 103 DISCOVERY
104  ATLANTIS
105 ENDEAVOUR

CAUSE:
MATERIAL DEFECT, FATIGUE, CORAQSION

CRITICALITY 141 DURING INTAGT ABORT ONLY? NO

REDUNDANCY SCREEN A) PASS

H) N/A
C) PASS
PASS/FAIL RATIONALE: |
A)
B)

NiA - BECAUSE THE MANUAL DEPRESS VALVE IS THE PRIMARY SEALING COMPONENT
AND THE CAP I8 STANDBY REDUNDANGY IN PREVENTING INTERNAL LEAKAGE.

C)

METHCD OF FAULT DETECTION:

A CRAGKED PRESSURE CAP COULD BE VISUALLY DETECTED AT TIME QF
INSTALLATION OR REMOVAL. LOSE OF PRESSURE WITHIN EXTERNAL AIALOCK WOULD

INDICATE LEAKAGE OMLY AFTER AN INTERNAL LEAKAGE FAILURE OF ASSOCIATED
MANUAL DEPRESS VALVE.

CORRECTING ACTION: MANLUAL
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FAILUAE MODES EFFECTS ANALYSIS {(FMEA) — NON-CIL FAILURE MODE
NUMBER: MB8-1S5-E032-D2 -

CORRECTING ACTION DESCRIPTION:
NG CREW ACTION REQUIRED UNTIL MANUAL DEPRESS VALVE INTERNALLY LEAKS,

THEN: '

DURING IVA - CREW COULD: {1) UTILIZE MID DECK CREW CARIN PURGE VALVE N
PLACE OF THE MANUAL DEPRESS VALVE CAP TO SEAL LEAKAGE: {2) USE ANY
AVAILABLE MATERIAL, INGLUDING DUCT TAPE, TO SEAL LEAK; OA (3) ISOLATE
EXTERNAL LEAKAGE OF PRESSURE FROM CREW CABIN BY CLOSING 576 BULKMHEAD
HATCH.

DURING EVA - CREW COULD USE ANY AVAILABLE MATERIAL, INCLUDING DUCT TAPE,

TO EEAL LEAK.

REMARKSRECCMMENDATIONS:
CAP PROVIDES SECONDAAY SEAL PROTECTION AGAINST LEAKAGE THROUGH THE

MANUAL DEPRESS VALVE.

- FAILURE EFFECTS -

{A) SUBSYSTEM: :
LOSS OF SECONDARY SEAL TO EXTEANAL AIALOCK MANUAL DEPRESS VALVE.

(B) INTERFACING SUBSYSTEM(S):

NOQ EFFECT. DEPRESS VALVE PROVIDES PRIMARY SEAL LOSE OF ISOLATION
BETWEEN EXTERNAL AIRLCCK AND OUTSIDE ATMOSFHERE FOLLOWING INTERNAL
LEAKAGE OF ASSOCIATED DEPRESS VALVE AESULTING IN AN INCREASED USE OF
CONSUMABLES. :

(C} MISSION:

NO EFFECT FIRST FAILURE. LOSS OF MISSION OBJECTIVES iF SECOND ASSOGIATED
PAILURE INTEANAL LEAKAGE OF DEPRESS VALVE) GCCURS PRIOR TO DOGKING OR
PRIOR TO COMPLEYION OF (VA LOSS OF CAPABILITY TG PERFORAM PLANNED EVA DUE
TO INABILITY TO AEPRESSURIZE THE ODS VOLLIME FOR CREWS RETURN TO THE
CHAEW MODLULE.

(D)} CREW, VEHICLE, AND ELEMENT(S):

NO EFFECT FIRST FAILURE, SUBSEQUENT LEAKAGE OF MANUAL DEPRESS VALVE
RESULTING IN LOSS OF ODS PRESSURIZATION COULD JEOPARDIZE THE SAFETY OF
CREW AND VEHICLE, )

(E} FUNCTIONAL CRITICALITY EFFECTS:
FIRST FAILURE {LEAKAGE DF PRESSURE CAP) - NO EFFECT. LOSS OF SECONDARY

SEAL ONLY.
SECOND ASSOCIATED FAILURE (MANUAL DEPRESS VALVE INTERNAL LEAKAGE), IF ‘
OCCURS:

ME-15% - 344
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FAILURE MODES EFFECTS ANALYSIS {FMEA) — NON-CIL FAILURE MODE
NUMBER: M8-158-E032-02

DURING EVA:
- INABILITY TO REPRESSURIZE EXTEANAL AIRLOCK COULD PREVENT EVA
CREWMEMBER'S RETURN TC CREW CABIN. « CRITICALITY 1A2 CONDITION.

DURING [VA:
EXTERNAL LEAKAGE OF HABITABLE PRESSURE RESULTING IN AN INGREASED USE OF

CONSUMABLES. - CRITICALITY 1R2 CONDITION.

IF SECOND FAILURE OCCURS WHEN EXTERNAL AIRLOCK UPPER HATCH IS OPEN:
POSBIBLE LOSS DOF PRESSURE IN SPACE STATION.

DESIGN CRITICALITY (PRIOR TG DOWNGRADE, DESCRIBED IN (F)): 1Rz

(F} RATIONALE FOR CRITICALITY DOWNGRADE:
DURING IVA:

THIRD FAILURE (INABILITY TO BEAL LEAK) - CONTINUGUS INCREASE LSE OF
CONSUMABLES WITHIN ODS.

FOURTH FAILURE {INABILITY TO CLOSE 576 BULKMEAD HATCH} - LOSS OF CAPABILITY
TO ISOLATE EXTERNAL LEAKAGE OF HABITABLE PRESSURE FROM GREW CABIN.
INCREASED USE OF CONSUMABLES WITHIN CREW CABIN COULD JEOPARDIZE SAFETY
OF CREW AND VEHIGLE. - CRITICALITY 1R3 CONDITION.

DURING EVA:

THIRD FAILURE (INABILITY TO SEAL LEAK] - POSSIBLE LOSS OF CAEWMEMBERS IF
EXTERNAL AIRLOCK VOLUME CANNOT BE REPRESSURIZED FOR CREW AETURN TQ
CREW CABIN, (EVA CREWMEMBERS MUST REMAIN IN AIRLOCK UNTIL LANDING.) -
CRITICALITY 1R3 CONDITION.

- TIME FRAME -

TIME FROM FAILURE TO CRITIGAL EFFECT: DAYS
TIME FROM FAILURE DCCURRENCE TO DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED SORRECTING ACTION: MINUTES

IS TIME REQUIRED TO IMPLEMENT GCORRECTING ACTION LESS THAN TIME TO EFFECT?
YES -

RATIONALE FOR TIME TO CORRECTING ACTION V& TIME TO EFFECT:

CREW WOULD HAVE ENOUGH TIME TO SEAL LEAKAGE BY PERFOR MING AN IN-FLIGHT
MAINTENANCE OR ISOLATE EXTERNAL LEAKAGE OF HABITABLE PRESSURE BY
CLOSING THE 5§76 BULKHEAD HATCH BEFORE THE PROBLEM BECAME CATASTHOPHIC,

HAZARD REPORT NUMBER(S): ORBI 511, ORB| 182
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FAILLURE MCDES EFFECTS ANALYSIS (FMEA) —~ NON-CIL FAILURE MODE
NUMBER: MB-155-E032-02

HAZARD{E) DESCRIPTION;
LOSS OF HABITABLE PRESSURE IN CREW CABIN HABITABLE VOLUME (ORBI 511),
INABILITY TO RETUAN FROM EVA DUE TO AIRLOCK HATCH FAILUAES AND / OR

REPARESSURIZATION OF THE AIALOCK (ORBI 162).

- APPROVALS -
S5 & PAE : M.W.GUENTHER : L
DESIEN ENGINEER D KOJKELLY :
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